Background and purpose: Natural agents have been used for protection
Introduction
ypercholesterolemia is known as a lipoprotein metabolic disorder which is associated with increased high serum low density lipoprotein (LDL) and serum cholesterol [1] .
Hypercholesterolemia is a challenging issue for some societies and also health professionals that is mainly due to close correlation between cardiovascular diseases and lipid profile abnormalities [2] . Hypercholesterolemia usually leads to the nonalcoholic fatty liver disease (NAFLD) through accumulation of triglycerides and other fats in liver that causes liver failure and hepatocellular carcinoma [3, 4] . An important reason related to NAFLD is increased oxidative stress that may disturb desaturation activities [5, 6] . Oxidative stress is reported to have a strong relation with a broad range of pathologies such as inflammation, cancer, neurologic disorders and metabolic diseases like obesity and hypercholesterolemia [7, 8] . It has also showed a close correlation with cumulative damage resulting from reactive oxygen species (ROS) and reactive nitrogen species (RNS) that are neutralized via antioxidants pathways [9, 10] . It has been reported that free radicals may negatively influence the cell's survival against an oxidative damage to macromolecules [11, 12] . Therefore, damages to liver are supposed to be treated with antioxidant enzymes [13] . Oxidative damage is significantly increased with a decrease in the activity of antioxidant enzymes that clean the free radicals which are involved in the oxidative stress [14] .
Superoxide dismutase (SOD) is one of the significant enzymatic antioxidant pathways against superoxide radical that inhibits liver toxicity due to oxidative stress [15] . Catalase (CAT) and glutathione peroxidase (GPx) convert H2O2 to water and provide protection against ROS [16] . Paraoxonase (PON1) is another antioxidant enzyme which is related to high-density lipoproteins (HDL) and detoxifies lipid peroxides. This enzyme is broadly distributed in some tissues including liver [17] .
Sulfiredoxin-1 enzyme belongs to the family of oxidoreductases that catalyzes conversion of cysteine sulfinic acid into sulfenic acid in oxidized proteins and protects them from inactivation [18] .
Glutamate-cysteine has a significant importance in formation of glutathione that acts against a class of oxidative stress associated with many complications [19] . and were treated for 6 weeks continuously.
Resveratrol was purchased from Sigma Aldrich
Company and administered to rats in different doses.
The control group was given the basal diet merely 
Results

Biochemical parameters
Our findings for biochemical parameters (Table 1) showed that the plasma concentrations of Effects of resveratrol on antioxidant status in hypercholesterolemic rats are depicted in figure 1 .
Hypercholesterolemic rats showed a decrease in GPx and GR and an increase in paraoxonase-1 and sulfiredoxin-1 in comparison to healthy control (P<0.05), but administration of resveratrol into diet could reverse these changes (P<0.05). There was no significant difference between treated and healthy rats in mentioned parameters (P>0.05).
Figure 1-Effects of resveratrol on antioxidant status in hypercholesterolemic rats
Discussion
Obesity has been known as a risk factor for some diseases including cardiovascular and liver diseases [3, 4] . Hypercholesterolemic a suitable animal model for human obesity syndrome is a rat with hypercholesterolemia [23] . Our findings showed that lipid profile was changed in rats with hypercholestrolemia. Lipid profile changes have been known as a contributory factor in oxidative stress related to obesity that is caused by an increase in the production of ROS as well as a decrease in antioxidant enzymes [24] . ROSs and lipid peroxidation products disturb the respiratory chain in hepatocytes by oxidative damage to the mitochondrial DNA. Previous studies have reported a change in lipid profile of hypercholesterolemic rats [25] . High cholesterol diet may cause dyslipidemia syndrome and hyperlipidemia that is characterized by increased triglycerides in addition to decreased HDL-C [26] . Such results were also observed in the current study. Our findings showed that resveratrol could improve lipid profile. It has been previously reported that resveratrol was responsible for an improvement in serum lipids [27] .
Resveratrol has also been reported to have antioxidant effects by reducing H2O2 and lipid peroxidation in the skin [28] . Previous studies have Downloaded from gmjpress. 
Conclusion
In conclusion, it needs to be noted that [crossref]
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